metalloproteases, acid proteases, and the 26S proteativity followed by an in vitro cleavage assay. Seven chromatographic steps achieved an approximately 200,000-some, were examined but again showed no substantial inhibition of MLL proteolysis in this fraction enriched for fold enrichment of the proteolytic activity ( Figure 3A) . The ultimate mono S fractions displaying the highest endoplasmic reticulum ( Figure 2B ). Only heat incubation at 70ЊC for 30 min inactivated the proteolytic activity in enzymatic activity were subjected to SDS-PAGE followed by a silver stain ( Figure 3B ). Polypeptide bands light membranes.
whose presence best correlated with the proteolytic activity were digested with trypsin and subjected to liquid Purification The LM fraction possessing the protease activity was chromatography and tandem mass spectrometry (LC-MS/MS) sequence analysis. Two peptide sequences subjected to serial column chromatography and the ac- Figure 5A ). This 22 kDa polypeptide was subjected to N-terminal Edman degradation analysis, which identi-C. elegans. The conserved LDTVG motif that surrounds a putative threonine active site is distinct from L-asparafied threonine 234 of Taspase1 as the N-terminal amino acid of the apparent 22 kDa ␤ subunit ( Figure 5A ). This ginase and glycosylasparaginase ( Figure 3C ) suggesting it may have a unique specificity.
represents proteolysis between aspartate 233 and threonine 234 of the 50 kDa putative proenzyme. Similarly when an N-terminal and C-terminal epitope tagged huRecombinant Taspase1 Activity To assess the potential activity of this candidate proteman Taspase1 cDNA was expressed in the human 293 T cell line, the 50 kDa product also appeared to be ase, we expressed and purified recombinant N-terminal His-tagged Taspase1 from E. coli. Recombinant Tasprocessed to a 28 kDa N-terminal ␣ subunit and a 22 kDa C-terminal ␤ subunit ( Figure 3D ). This suggested pase1 (rTaspase1) cleaved the wt p75 MLL but not the CS1/2 mt substrate ( Figure 4A ). rTaspase1 more effithat Taspase1 may be intramolecularly proteolyzed and processed subunits reassembled through a noncovalent ciently processed p75 MLL to completion based on the predominance of the p42 fragment when compared to association. Amino acid substitution of either aspartate 233 (D233A) or threonine 234 (T234A) to alanine each the activity in the original mono S fraction ( Figure 4A ). . Glycosylasparaginase is a well-characterized prototype that self-catalyses a pepter. Of note, the knockdown of Taspase1 diminished the expression of the 3Ј located and "earlier" expressed tide bond rearrangement. Of note, the threonine that provides the nucleophile for both autoproteolysis and genes in the HOX A cluster (A1, A3, and A4), but not those genes located more 5Ј and expressed "later" durhydrolase activity as well as the immediately upstream aspartate residue are conserved in Taspase1. The threoing embryonic development (A5, A9, and A10) ( Figure  6D ). This selected attenuation contrasts with the global nine nucleophile of glycosylasparaginase appears to attack this immediately upstream amide bond through an decrease in expression of most HOX A genes (A1 to A10) in cells with MLL knocked down ( Figure 6D ). These N-ϾO acyl shift to catalyze this peptide bond cleavage (Xu et al., 1999). In the Ntn-hydrolase superfamily the data support the importance of Taspase1 in the correct expression of the early HOX A gene cluster (equivalent to nucleophile always originates from the N terminus of the ␤ subunit. The complete dependence of Taspase1 the ANT-C cluster of Drosophila) (Figure 7) . upon thr234 for both its intramolecular proteolysis to generate an ␣/␤ heterodimer as well as its proteolytic Discussion activity for MLL substrates supports its role as the active nucleophile and the inclusion of Taspase1 in this family. We utilized highly conserved cleavage sequences within MLL to purify and clone a novel protease responsible Caspases and Granzyme B are well-characterized proteases that also cleave peptide bonds after a P1 for the routine proteolysis of MLL. Taspase1 HOX genes and might prove a rational approach to cancer therapy.
In Vitro Cleavage Assays
Homeotic genes of the invertebrates and Hox genes of 
